224
Seedling phenomics is an important area of research that relies on the reproducibility of 225 agar plates. This is especially important when seedlings display subtle phenotypes, as in the 226 case of the A. thaliana missense allele, phyB-4, and the double mutant, sob3-4 esc-8. In our 227 study, we aimed to uncover roles that different gelling agents could be playing in A. thaliana 228 seedling growth and development. Phytagel produced in America has been used for several 229 studies involving the characterization of subtle seedling phenotypes (3,9,11). Phytagel 230 produced in China does not replicate these results in at least three distinct ways: fluence-rate-231 response analyses, root penetrance analyses, and hardness assays.
232
The disparity in hardness between the 1% Phytagel and 1% Phytagel C plates may 233 explain the difference we see in seedling growth. For example, the hardness of the 1% Phytagel 234 C plates may not be impacting the ability of the seeds to germinate, but it may be impacting the 235 ability of the roots to penetrate the agar and allow for proper growth. This may explain why we 236 do not see an impact on germination rates for sob3-4 esc-8, but we saw a significant impact on 237 the ability of the sob3-4 esc-8 roots to penetrate. We suspect that the hardness of the plate 238 may be due to a chemical change in the Phytagel C media when exposed to light. The change in 239 seedling growth and development could also be due to a change in water potential within the 240 media. Further testing is needed to determine the cause of the increased hardness of the 272
As a substitute for Phytagel C, 1% Gellan was able to reproduce the subtle phenotype of 273 the sob3-4 esc-8 double mutant. Furthermore, there was no significant difference in root 274 penetration of the WT or sob3-4 esc-8 seedlings between 1% Phytagel and 1% Gellan. It was 275 also found that 1% Gellan plates are significantly softer than the 1% Phytagel plates. These 276 observations suggest that Gellan is a suitable replacement for Phytagel. In order to establish a 277 new standard for the lab, we tested different percentages of Gellan media. We found that 0.6%
278 Gellan also reproduces previously published phenotypes and is more cost effective.
279
The information provided in this manuscript is beneficial to the scientific community as 280 whole, specifically phenomics labs, as it details key problematic differences between gelling 281 agents that should be performing identically (Phytagel and Phytagel C). We also provide labs 282 with additional information on an gelling agent, Gellan, which can replace the use of the no-283 longer commercially available Phytagel. These data will help to promote consistency of 284 methodologies for better integration of data from different laboratories. 
